Background. Compliance with daily micronutrient supplementation is usually poor and the question arises whether compliance with a weekly regimen would be better.
Introduction
Within the Integrated Food Security Program (Programa Integrado de Seguridad Alimentaria [PISA]) in Chiclayo, Peru, the overall objective of the multimicronutrient supplementation program was to improve and secure the micronutrient status of women, adolescent girls, and children, the most vulnerable groups in the population [1] . Micronutrient supplementation is a widely used nutritional intervention to reduce micronutrient deficiencies. However, despite its proven efficacy, supplementation often shows little effectiveness [2, 3] . Distribution problems and low compliance are the main causes of limited effectiveness. Weekly supplementation is increasingly being recommended to reduce the amount of effort required for distribution of the supplements with a satisfactory level of availability at the consumer level [4] . Since compliance with daily supplementation programs is usually poor, the question arises whether compliance with a weekly regimen would be better.
In 1996, the World Health Organization (WHO) [5] stated that a supplementation campaign should be accompanied by an effective communication effort, as suggested by Yip [2] . According to the United Nations Sub-Committee on Nutrition [6] , the major reason for the lack of compliance with iron supplementation is the lack of appropriate training of health staff. In such cases, a proper demand for the supplements has not been created within the target group. Griffiths [7] stated that demand must be created, the tablets or food supplied in an acceptable form, and education about proper use be carried out to ensure demand. Independently of the frequency of administration of supplementation, factors such as motivation, supervision, and communication with the target audience play a crucial role [7] . Mason et al. [8] described community Effectiveness of the communication program on compliance in a weekly multimicronutrient supplementation program in Chiclayo, Peru S131 participation as an important feature of health programs, because it increases the motivation of community workers and their effective communication within the community. Women's Union collaborators were used to expand the opportunities for communication and education beyond the capacity of health personnel in Vietnam [9] .
On the basis of these experiences and recommendations, a nutrition communication program was developed to maintain high compliance with multimicronutrient supplementation in children 6 months through 4 years of age and in adolescent girls and women 12 through 44 years of age. The objective of this study was to measure the effectiveness of the nutrition communication program.
Materials and methods

Strategy of the communication program
The micronutrient supplementation program had two components: the distribution of the supplement [10] and an accompanying communication program. Table 1 shows the logical framework of the communication program in which the input, output, outcome, and impact are related to the target audiences. According to the framework, transfer of knowledge about the importance of micronutrient nutrition and the way micronutrients should be distributed should lead to increase of knowledge in the target audiences. This should influence their practices and choices and result in improvement of the nutritional status of the primary target audience. According to these principles, information, education, and communication (IEC) [11] should increase the knowledge of all audiences. In consequence, improved knowledge and understanding should lead to high participation and compliance in the program. Finally, high compliance should result in the reduction of anemia and other symptoms of micronutrient deficiencies. This study describes the chain of input, output, and outcome of the communication program. Implementation, monitoring, and evaluation of the distribution of the supplements, leading to a high availability of supplements in the primary target audience, are described by Gross et al. [10] . The supplementation campaign resulted in an improved micronutrient status, as reported by López de Romaña [12] . Figure 1 shows the planned distribution chain of the communication materials. Initially it had been agreed that PISA would purchase the multimicronutrient supplements and hand them over to the Regional Health Directorate of Lambayeque (Dirección Regional de Salud Lambayeque [DIRESA]). The supplements would then be distributed to local community facilitators who would pass them to the beneficiaries. The distribution of the supplements is described in detail by Gross et al. [10] . Table 2 shows the strategy of the communication program according to its inputs (messages, materials, channels, communication strategies, and monitoring), considering the primary, secondary, and tertiary audiences. PISA selected 26 townships of Chiclayo, Peru, to participate in a micronutrient supplementation program. The townships chosen were poor, as judged by several social, economic, and health indicators [12] . A memorandum of understanding was prepared between PISA and DIRESA as the governmental institution, which implemented related programs to improve the nutritional status of the population. It was agreed to involve the professionals of all 13 health centers of the 26 townships in the supplementation campaign. The strategy and tasks are described by Gross et al. [10] .
Responsibilities within the communication program
Target audiences
Primary audience (beneficiaries)
During the design of the supplementation campaign in 2001, PISA conducted a census that found that 20,082 women and adolescent girls of childbearing age (12 through 44 years) and 8,081 children 6 months through 4 years of age lived in the projected area. This primary audience was entitled to receive the supplements, 
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themselves with problems in the community. They were trained as facilitators to work directly with the primary audience. Once trained, the committee members established contact with the primary audience (adolescent girls, women of childbearing age, and small children), with the following tasks: » Informing the primary audience about the importance of micronutrient nutrition and improved health; » Explaining the opportunity to register for the supplementation program; » Distributing the supplements and communication materials; » Monitoring the program.
This paper focuses on the activities related to the communication aspect of the supplementation campaign. The activities related to the distribution of the supplements and their impacts are described in more detail in Gross et al. [10] .
Tertiary audience (health professionals)
DIRESA and PISA prepared a memorandum of understanding to implement the micronutrient supplementation campaign jointly. It was agreed that professionals from the health establishments of the townships would be responsible for the distribution of the campaign materials. PISA assisted in all activities, starting with the development of communication materials, training of the facilitators, and monitoring. Each health establishment designated one professional to participate directly in the execution of the campaign. These professionals were mainly personnel from the Regional Program of Micronutrients (Programa Regional de Micronutrientes [PREDEMI]).
Messages
In general, messages (verbal or nonverbal, pictorial, or gestures) are tailored to arouse reactions in the target audience. Messages were developed for the supplementation campaign to inform and motivate the target audiences (women and adolescent girls) to participate in the program and take the supplements over a period of 3 months. The supplementation campaign was called the "Nutritional Campaign for Vitamins and Minerals." The term "vitamins" was chosen because it was known by the primary audience and had positive associations, whereas the term "micronutrients" was unknown, as a pretest had shown.
Messages for the primary and secondary audiences
The development of the messages took into account the nutritional problems, characteristics of the audiences, communication objectives, and channels of transmission for the messages.
In order for the primary and secondary audiences to identify themselves with the messages, cartoons show-ing members of a family were developed, as well as a Nutrivit logo showing the two types of supplements used in the campaign (fig. 2) . The cartoons were used in all communication and training materials to awaken curiosity and break up the texts without disturbing the flow of information, creating a content environment and easy understanding.
To position the supplement for the primary and secondary audiences, the following five key messages were chosen: » "Supplementation with Vitamins and Minerals." All audience members should know what the campaign was about and become aware of the need for vitamins and minerals. » "Bring Health and Energy into Your Life." This slogan was used in all materials distributed at the beginning of the campaign to motivate the primary audience to improve their health and thus their energy level for their daily life. » "Healthy and Energetic Family." This message was directed toward adult women and mothers to create awareness that the family needs energy for daily activities. » "Be an Active and Energetic Teenage Girl." Qualitative investigations conducted in preparation for the campaign found that the adolescent girls could not identify with materials and messages developed for adult women. Therefore, this specific message with a FIG. 2. Communication materials distributed to primary and secondary audiences during the supplementation campaign. Top left, pamphlet for women: "It doesn't cost you anything to have a healthy family full of energy. Top middle, pamphlet for adolescent girls: "It doesn't cost you anything to be an active girl full of energy." Top right, manual for facilitators: "Nutrition campaign with vitamins and minerals." Middle center, blister pack of foodlets. Bottom left, nutrition manual: "Good nutrition provides health and energy to the entire family." Bottom right, economical and nutritional recipes: "Good nutrition is the basis for family well-being"
Effectiveness of communication S134 separate pamphlet for that age group was developed and disseminated. » "It Doesn't Cost You Anything." To increase participation, the population was informed that the supplements would be free of financial costs. Social costs include going to get the supplements, remembering to take them every week, experiencing possible side effects, and being aware of possible barriers within the social environment (e.g., uninformed husbands, friends, teachers, or even auxiliary healthcare staff). To lower the social cost, information about the benefits of the supplements was provided by the facilitator, and related communication materials were distributed.
Communication channels
Channels of interpersonal communication and mass media may be needed to convey specific messages to the target audiences. Channels should be selected according to their credibility and interest, affordability, and accessibility to the target audience. As shown in table 2, the following communication channels were used for dissemination of the messages: » Interpersonal communication. As found in prior campaigns, the most important channel for all three audiences was interpersonal communication.
Because interpersonal communication leaves much room for different interpretation or presentation of the topics, standardization of the messages was strived for by the distribution of printed materials. » Posters. Posters were positioned at strategic places, such as in shops and on trees, to inform the population about the campaign. » Loudspeakers. Cars with loudspeakers drove through the roads of the 26 townships to inform the communities about the campaign. » Blue flags. The facilitators' houses were marked with blue flags to show the people where they could enroll themselves in the campaign and from whom they could get the supplements and the printed communication materials. » T-shirts. The facilitators received T-shirts to be worn during the campaign to identify them as the resource persons. Since the facilitators did not even receive an expense allowance for their work with the beneficiaries, the T-shirts were appreciated as a sign of recognition that gave them prestige in the communities. The slogan "Bring Health and Energy into Your Life," as well as the Nutrivit logo, was printed on the back of the T-shirt.
Printed materials
As shown in table 3, different printed materials were developed for the three audiences to inform them about why and how they should participate in the campaign.
To give the materials a consistent, specific identity, they all used the same slogan, "Bring Health and Energy into Your Life," and the same cartoon characters. The same cartoons of family members were used in the nutrition education manual and the recipe booklet. All printed materials were pretested according to the recommendations of HealthCom [13] . Low-cost, nutritious recipes were developed by the Nutrition Division of PISA, portion sizes were checked with mothers of small children, and the nutritional values of the recommended recipes were calculated with the use of Erhardt's software [14] on the basis of the Peruvian Food-Composition Table [15] .
Printed materials for the primary audience
The first objective of the printed materials for the primary audience was to inform them about the importance of micronutrient nutrition. At the beginning of the campaign, the target audience received a handout to reinforce the loudspeaker campaign to encourage them to enroll in the supplementation program. Furthermore, two separate pamphlets (one for adolescent girls and the other for women) were distributed that explained why micronutrients are important and what can be done to improve micronutrient status. To reinforce the message on balanced diets, a nutrition manual and a related recipe booklet ( fig. 2) were developed and distributed at the monthly meeting to change food-consumption habits. All printed materials were designed to reinforce, complement, and complete the messages presented by interpersonal communication.
The second objective was to inform the community how the micronutrient campaign could help improve micronutrient status. Each family was given a calendar on which to mark the day for supplement intake ( fig. 3) . The calendars were valued in the community for the decoration of homes, offices, and shops.
Printed materials for the secondary audience
A manual was developed for the facilitators to ensure that they transmitted the message correctly to the primary audience and to provide additional information about micronutrients in local food. The manual included illustrations of local foods that were high in vitamins and minerals. To standardize the implementation of the communication campaign, the manual also contained information for the facilitators about how the supplementation program would be implemented. The facilitators were also given forms on which to record when the beneficiaries received the printed materials and the supplements. The beneficiaries were told how to mark the calendar when they first received the supplement.
Printed materials for the tertiary audience
The manual for facilitators was also used by the health professionals to train the facilitators. Visual materials, such as pictures of the main local foods and the sup-S135 plements, were also developed for the participatory training of the facilitators. These materials were kept by the facilitators to be used to instruct the beneficiaries at the monthly meetings.
Monitoring
External and internal monitoring and evaluation systems were established.
External monitoring and evaluation by an independent institution
External monitoring and evaluation focused on compliance to the supplement regimen. Monitoring was conducted at months 1, 2, and 3 of the supplementation program. As already described by Gross et al. [16] , a small sample size was chosen in order to minimize the additional burden on project personnel. Sixty families were randomly selected each month from the lists of participants and questioned. An average of 25 adolescent girls, 75 women of childbearing age, and 83 caretakers of children were chosen each month. The participants were asked whether they had received any information from the campaign, seen the printed materials, been given explanations about how to use the calendars, and read the materials. For monitoring of compliance, the beneficiaries were asked in detail how many supplements they had taken and the reasons for noncompliance, if relevant. All answers were unprompted. Compliance was evaluated after the end of the supplementation period. Recalled compliance was defined as reporting having taken at least 9 supplements out of 12. The beneficiaries were also asked if they liked the supplements and if they felt any effects (positive or negative) from the supplements. All unprompted answers were recorded. Effectiveness of communication S136
Internal monitoring system within the PISA project
Internal monitoring focused on compliance with the distribution of the materials and supplements. The forms filled in by the health professionals to supervise the reception and distribution of the supplements and communication materials during the campaign were reviewed. A similar form was filled in by the facilitators to keep track of how many supplements reached the beneficiaries and when. A detailed description is given by Gross et al. [10] . Three weeks after the supplementation campaign ended, PISA evaluated the increase in knowledge of 180 randomly selected beneficiaries by questionnaires and observations. It was also determined which printed materials were kept by the beneficiaries as an indicator of their interest in the messages.
To monitor the knowledge of the secondary target audience (facilitators), a questionnaire with 26 ques-tions (14 related to micronutrient nutrition and 12 related to the delivery mechanism) was developed, based on the manual for facilitators. The questionnaire was applied before and after the training. Forty percent of the facilitators were randomly selected for monitoring of their increase in knowledge.
Statistical analysis
Data were entered with the use of SPSS software for Windows, version 10.0.5 (SPSS, Chicago, IL, USA). Descriptive analysis was mostly used for statistical evaluation. The independent t-test was used to compare the knowledge status of the secondary audience (facilitators) before and after the training.
Results
Program implementation
According to external monitoring, most of the primary audience interviewed (94%) indicated that they had received one or more of the printed materials (pamphlets, nutrition manual, or recipes), and 89% had kept some of them. Most of them (95%) reported receiving the calendars, and 82% were able to show them during the monitoring session.
A postevaluation of the availability of the printed materials was carried out about 3 weeks after the end of the supplementation campaign. The primary audience (180 persons) were asked to show the nutrition education materials they had received at the same time as the distribution of the supplement. As shown in table 4, the printed materials that were most often kept by the beneficiaries were the nutritional manual and the booklet of economical recipes. Sixty-four percent of the primary audience had kept the entire nutritional manual, and 75% had kept the complete collection of recipes. All of the adolescent girls had kept the complete collection of recipes, but only half had kept the entire nutritional manual. Sixty-one women in the primary audience reported that they had tried a recipe from the balanced food intake booklet a total of 112 times. The complementary feeding recipes had been prepared 55 times. Table 5 summarizes the schedule of activities. Six months were needed from the convocation of the facilitators until the internal postevaluation. Activities involving development of materials, pretesting, production of the communication materials and the supplements, and their distribution to the health centers are not included.
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Schedule of activities
Increase in the primary audience's knowledge of micronutrients
During the internal postevaluation interviews by PISA, 87% of the 170 adult women and 9 of the 10 adolescent girls reported having read the nutritional manual. When they were specifically asked about food sources with high micronutrient content, 60% named liver and meat. According to the results of the third external monitoring, 83% of the primary audience reported that they knew how to mark the calendar. Furthermore, 88% indicated that they had received information about the advantages of the supplements, and 75% could recall having been informed about the possibility of nega-tive side effects of the supplements. Only 49% of the interviewed persons knew how long they would receive the supplements.
Increase in the facilitators' knowledge of micronutrients
A questionnaire was developed to measure the increase of knowledge of the facilitators. In addition to questions about the administration of the campaign, there were 14 questions related to micronutrient nutrition (fig. 4) .
The percentage of facilitators who responded correctly to questions about folic acid and zinc increased highly significantly after training (p < .001).
The number of correct answers to the 14 micronutrient-related questions increased significantly after training (p < .001, t-test) in all age groups by nearly the same percentage ( fig. 5) . The youngest facilitators had the lowest level of knowledge before training and the greatest increase in knowledge after training. About 3% of the facilitators had only 1 to 3 years of primary education, 27% had finished primary school, 60% had had 1 to 6 years of secondary education, and 10% had had higher education). The number of correct answers increased significantly (p < .001, t-test) in all groups ( fig. 6 ). There was no significant relationship between increase in knowledge through training and either age or educational level.
Behavior change among the primary audience
Beneficiary-reported compliance
Printed materials were distributed to motivate the beneficiaries to return to the monthly meetings. According to internal monitoring, participation remained about the same throughout the 3 months, as indicated by the facilitators' distribution sheets [10] . Nearly 90% of children in all communities and about 48% of women and adolescent girls in all communities consumed the supplements during the 3 months.
Beneficiary-reported compliance was defined as having taken at least 9 supplements out of 12. The average beneficiary-reported compliance for the three groups (women, adolescent girls, and children) over the 3 months was 90%. At the third monitoring compliance was reported to be between 91% and 95%, indicating that there had been no fatigue effect (table 6).
Acceptability of the supplements
As shown in table 7, the acceptability of the supplements by women and adolescent girls increased from 89% to 100% from the first to the third monitoring. In the third month, 61% of the interviewed women and adolescent girls reported an increased appetite, and 72% of mothers reported that their children's appetite had increased. The mothers and adolescent girls also claimed to be more lively and less tired and ill. The caretakers of the children reported an acceptability rate Effectiveness of communication S140 of about 90% over the 3 months. On average, over the 3 months of supplementation, more than 80% of the women and adolescent girls reported they had not experienced any negative side effects, and more than 90% of the mothers reported that their children had had no negative side effects. The most frequently reported negative side effects were nausea, black stool, and headache, but the incidence of these effects was low, as shown in table 7.
Discussion
Program implementation
Despite the original commitment of the Ministry of Health to take the lead in the campaign, it became evident during implementation of the program that the public sector was not meeting its responsibility. As a result, PISA had to take over full responsibility, including the active involvement of the community. According to the findings of the MotherCare project [17] , community participation is an important factor for success in communication and supplementation activities. In this Peruvian intervention, the supplementation campaign needed an alliance with the governmental sector, but it was also crucial that a nongovernmental organization (PISA) take the lead in the program, with full involvement of the community. A similar experience was reported by Griffiths for iron interventions [7] .
As previously described, this supplementation campaign was coupled with nutrition education to ensure an improvement and maintenance of micronutrient status, as recommended by Ahluwalia [18] . However, the postevaluation of this study revealed that the women and adolescent girls were more interested in the practical application of good nutrition than in learning about its theoretical background. More women and adolescent girls kept the entire recipe collection than the entire nutritional manual. This difference was more pronounced for the adolescent girls than for the women. The high interest in the recipes was confirmed by the fact that nearly two-thirds of the primary audience had used the recipes, some of them repeatedly. Thus, although nutrition education plays a crucial role in successful supplementation campaigns, improving theoretical knowledge is not enough. Practical implementation, motivation, supervision, and communication with the target audience are essential for an effective campaign.
For communication to succeed, the strategy must combine the art and the science of communication. The art is the creative element, i.e., the expression of an idea, a symbol, or an action that captures attention because it is meaningful and memorable [18, 19] . In line with this recommendation, cartoon characters depicting members of a family were created to arouse 
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interest and promote identification of the primary audience with these characters. All materials developed were pretested, as recommended by HealthCom [13] , and the resulting recommendations were incorporated. The technical content of the materials was developed according to the target audiences' needs, background knowledge, and environment, as recommended by Griffiths [7] .
Knowledge increase
Increased knowledge is needed to change behavior and consequently improve the nutritional status of people. The postevaluation revealed that the campaign had good results in increasing the knowledge of the beneficiaries. For example, 60% could name specific foods with high micronutrient content. A significant increase in knowledge also occurred in the facilitators, regardless of their age or level of education. Training had an equal impact on knowledge in persons in different age groups and with different levels of formal education.
Reported compliance
This paper presents the reported intake of the supplements by the beneficiaries. Discrepancies between observed and reported compliance can occur. However, the supplementation campaign dealt with such a large population group that compliance could not be directly observed. Therefore, several monitoring events were carried out to reach a clear conclusion on the beneficiaries' compliance. It would not have been possible for the project to observe more than 180 randomly selected persons within their households each month to obtain the information on observed compliance. Beneficiary compliance can be used as an indication of the beneficiaries' willingness and desire to improve their nutritional status. "Beneficiary-reported compliance" was defined as reporting having taken at least 9 supplements out of 12. As shown in table 6, an average reported compliance of 90% was maintained over the 3 months for all three groups (women, adolescent girls, and children). This is very much in line with the coverage reported by the facilitators [10] , which remained at a consistently high level over the 3 months. Another clear indication of the strong interest and motivation of the primary audience was that they returned each month to collect new supplements and new parts of the nutrition manual and the related economical family recipes.
As the United Nations Sub-Committee of Nutrition [6] and Griffiths [7] stated, demand must be created, which implies well-trained health personnel (the facilitators in this project), supplements packaged in the appropriate forms (tablets and foodlets), and education about proper use. Similarly, social mobilization and social marketing were the basis for the successful pro-motion of weekly iron-folic acid supplementation in Vietnam, the Philippines, and Cambodia [9, 20, 21] .
Acceptability of supplements
External monitoring showed that acceptance of the supplements by the children, adolescent girls, and women was very high and that there were no fatigue effects in the acceptance of the supplement over the 3 months (table 7) . Perceived physiological changes were reported in all groups. In particular, children and adolescent girls reported feeling significantly hungrier. A nonsignificant increase in activity was reported for all groups.
Mid-term strategy
The beneficiary-reported compliance and the distributor-reported coverage rate were both high [10] . Acceptability of the supplements was very high and without a fatigue effect. In a country like Peru, it cannot be expected that supplements will be distributed free indefinitely. Warnick et al. [19] gave a good example of how supplements could be promoted among resourcepoor women. Therefore, introduction of the same supplement in the local market should be considered. Concurrently with free distribution through the official channels, awareness could be created that these supplements can also be purchased on the local market. Increased knowledge of the need for micronutrients in the diet and the perception by the beneficiaries of feeling less tired will create a demand for the supplements when they are no longer distributed without charge. This will also increase supplement intake in those parts of the population that were not beneficiaries of a welfare program. Low-price marketing of the supplements was also successfully introduced in the three country programs of Vietnam, the Philippines, and Cambodia [9, 20, 21] .
Conclusions
A well-planned and well-implemented nutrition communication program can secure high compliance of the beneficiaries of micronutrient supplementation programs.
Within a wider supplementation program, a nutrition communication program requires much coordination. In a real-life situation, it is impossible to predict all potential sources of interference, and therefore the implementation of a program may need to differ from the original plan. As a result, sufficient time and resources have to be available to cope with unexpected problems and sudden constraints. Therefore, supplements and communication materials should be ordered early and delivered at least 3 months before distribu-Effectiveness of communication S142 tion to the beneficiaries, as recommended by Gross et al. [10] , and an alternative should be at hand if one partner in the program does not comply.
In supplementation programs that cover women and adolescent girls as well as children, the supplements for both groups should be distributed at the same time to reduce distribution costs and encourage joint intake of the supplement within the family.
High compliance as well as increased knowledge of the need for micronutrients in the diet should lead to promotion of the supplement to be purchased in the free market with the same packaging and at reasonable prices.
Supplementation programs can support food-based interventions. Supplementation programs are often criticized as unsustainable nutrition interventions and contrary to efforts for sustainable food-based approaches. The findings of this study demonstrate the opposite. With an adequate communication program, supplementation programs can be used to foster foodbased approaches within the target audience.
Behavioral changes are an essential element for achieving adequate nutritional status. Practical recommendations are a sound basis for promoting behavioral changes. Preparing meals according to recipes using economical, nutritious food sources can give the target audience a means of implementing such recommendations.
